Calculation of the Force Values in the Bifurcation Diagram
In mathematical notation, the strobed force distributions were obtained as follows: The cup trajectory () xt approximated by a sine wave with period 1/ Tf  and amplitude values between /2 A  running for n cycles is defined as:
The cup displacement value at cycle k and time  (which is the cycle time starting at 0 and ending at T ) can be written as:
Due to the sinusoidal assumption for () xt , the value of () 
 depends both on  and k due to the nonlinear dynamics of the system. With this mathematical notation, the strobed force values were defined and displayed in Figure   3 . Strobing the force profiles at maximum cup position, 
Predictability Index of Object Behavior
To test the reliability of Mutual Information as an index for predictability, a second measure was defined on the basis of the strobed force values. This Predictability Index was based on the normalized average variance of visited output values at each instance of the cycle. Zero variance denotes perfect predictability and larger values mean less predictability. To estimate the predictability based on one complete cycle, the variance at each point of the cycle was averaged for all the points in the cycle, i.e.
for all  's. Normalization by the mean squared force values makes this measure independent from the Bahman Nasseroleslami, Christopher J. Hasson, Dagmar Sternad magnitude, scale, or unit of force and makes comparisons between different tasks and conditions viable.
It is expressed as:
The Predictability Index has a minimum value 0 as the least predictable condition and a maximum value of 1 as the most predictable behavior. It should be noted that this variance is a cycle-by-cycle variability and differs from the high frequency noise component, usually referred to as variability of force or kinematics. Figure S1 shows the map of Predictability Index in the 2-dimensional subspace of the result space. Comparison to the map for Mutual Information shows that the predictions are remarkably similar.
